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Title: 

HOLOGRAM RECORDING PHOTOSENSITIVE COMPOSITION, HOLOGRAM 
RECORDING MEDIUM AND PRODUCTION OF HOLOGRAM BY USING THE 

mm 

PROBLEM TO BE SOLVED: To provide a hologram recording photosensitive compsn. 
and a hologram recording medium which are chemically stable and have high sensitivity 

for a wide wavelength region and excellent resolution, diffraction efficiency, 
transparency, light resistance and heat resistance, and to provide a production method 

of a hologram by using the medium. SOLUTION: This compsn. consists of a block 
copolymer having at least each one kind of siloxane compd. part and an org. compd. part 
in the main chain, a compd. having polymerizable ethylene-type unsatd. bonds, and a 
photopolymn. initiator, and the compsn. gives >=0.005 refractive index modulation 
degree by holographic exposure. The layer of the compsn. is formed on a base material 

to obtain a hologram recording medium. Then the hologram recording medium is 
hologram-exposed and then applied with light or heat to produce a volumetric phase type 

hologram. 
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ttT?J?>Oi^n=^r~9-yfl:-^?aa5t*«Kt^SI5Sri^-^< h 
1 1 ^^o^#tSt::^*^l> T^D V ^Jt^-^fzis: ( A ) 
t <7)ffl?§tt Srfifiirj^o^ U =f 1 L < 'J h L 
Tti. t'::i;^^:yv-<7)*-M'&f*:gi7tr{±2«^iaii^O 

^m^wtmii^fi. mm. y^;^. xf-;i/. rotr 

A y7"ntVK n -yf-yU. sec -^f-Zl^. t e 

rt-y^;K ^y^/i^. y{-:^^y^)V. ^ 
rf^/i/. :t^f'/^. y^/i^. Hxi^/i^. 2-yf-;i/rf- 
/l^. 3-;'<^y^yf-;^. 2-x^;W:/^;^. 1. 3-v^ 
;>(f-;^yf-;l'. 2 -x^yU's^i^yl^. 2-^f-;P^yf- 
S/^J^o^^ri^;!^. T^^^y^/U. y S/ 
S/^n^^y:^-/^. x h^t Ho:7;P7 »J— ;P^if^oM 

2-t Kn^f/Xf-;!^. 2-b 
i/r n tVl/. 4 - b H n^^r S^yf-Zl^^ h"'^07lcKS 
^^•th (y^) Uy^^xx-r/i'^ry-e-cofi-g' 

^-^^-r^ r^U;p^xxT';u^yv-ioa-& 

ft. N, N-S^'^^/U-r^yxf-;!^. N. N-^Xf-;!/ 

r^yx^;^. t-yf-y^T^yxf^/i/^ifcoT^y^ 

^^^r-fi) (y^) T^U;H!xX'r;l^^yv-c7)fi^ 
ft. (y:^) r^U;u^. -^^r/ygg. vl^>f y^. 2 

:^ yl^^^r K<Mi)Vif^^ lyivm^^^^h b'x/l.^ y v- 
c7)*-^ft. x-^ixy>r^Hf>f K^tt^jy^ (y:?') r:?' 
y h^: if U VKSiS-W ( p« ^ ) T ^ U /UKxxx 

/w^y-e-^oa-^ft. T^u;wT^H. N-y^/i-r^^ 

x;L.brnUHy. r^Uo-hU/U. itS!b'x;K b'x 

/uy-^^-zU. b'— ;ur-b^-;^. b'x;^7i^7Uv-;U^ 
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[ 0 0 1 7 ] i^WMx^mm^ti^ . fi-^^tg^x 
^uy^^mi^^i^i-hit^ ( B ) iz-:>^^xmm 

[0018] m^m^^j::^i'Uym^m^-^^^'t^ 
it^^ (B) cort. ^^mz^^mm^fzitJ^u^y^. 

4-^ (X) h^i^x^uy^t'<^x^\yym. y 

xX/!/ (^^) r:^Ul/-b. 4-7xX;l.xf';l^ 
^) T^VU—h^ 4-;^ b^i/;<?;U;i<x/l/7xxyp 
(7^^) T9')\y-h. 4-xb^v;<?;^.1f-;W:7xX 
r^Ui/-h. 4-7^h:3ri/;^;i,;}f-;i/:7x 

x;K;^:57) T:^ Ul^- 4- t e r t-r-^;^7x 

-h. >^xy^i^ (;^^) r:^Ul/-h. yxy^i/b 
Hn^i^rnhVP {^^) T^VU-h. 4-7xy^r 
i^Xf-/P (;>C;5?) T^J'UU-h. 4 - 7 x y^i/i^'Xf- 
lxy:^^^^-;!/ ( ^ ^ ) U Ix- h . 4-7xy^v' 
-fh^xf-lxy^U:^— (;^^) T:?' UU-h. 4- 
7xy^f>'^^'^x^UV:/yr7-;l^ (^5^) T^Ul/ 
-h. Eo^yjiy^i^itvy^{:<i^)T9UU- 

EO^y:$^jmi^^) T^VU-h. 4-b'7 

xf- (rnb:) i^y:t^'9'>f Y^'€xyx.y-)V 

A>^' (;^:^) r^Ul^-h. bX7xy-;UFy 

r^Ulx-N. Xf> (rob) \yy:^^^^ K^i4 

b'x7xy-/UFi/' (>>«^') r:^'ju-h. b';^7xy 
-)vsi^ (^^) r^J'Uv—h. x^ (rot^) i/y:^ 
^^f>f H^i4bX7xy-;US>-' (;^^) r^ui^- 
xb^n/UbKUVSaS^^^/Hli^' r^'J 

P-9uux^\yy^ P-yu^x^\yy^ p- 
^oo7xy^i^xf-;Kp<:5^) r^J'U-b. p-^o 
^7xy^i/xf-;U (^^) r^l/-b. hy^nn7 

xy-ypx-^ (rotr) i/>':t^>'H^i4 (y^?') r:?' 
yi^-h. hurn^7xy-/^xf" (rob) i/>':t 

xy-zl^Axf- (7"ab) u:^:^^^^^^^^' (^:^) 
r^V\y—h. f-b7rn^b';^7xy-;PAX'^ (r 

Ob) )yy^^iyY^'J (y^) T::? UU-h. T^h 
^:;?anb'X7xy— ;usx^ (rnb) i/:^:^^^/^ 



T9^)\y-Vi\L-^. N-b'x;Up^y^yNV-/K 3-;'« 
(X) f-;I^-N-b'::::;U;<?;U/NV-;^^^<50^T-n^# 
j^S^^-r^bx^Hb^^a. 3-i5^aD->2-bKa^ 
i^rot^y^ (;^^^) r^UU-h, 3-yD^-2-b 
Kn^S/rnb;Ky^) r^Ul/-h. 2. 3->^^ 
Dnrob;K^:5^) r:^ Ul—h. 2. 3->''7'o^ 

i:^j\x3yym^xmm^tifz (^^) r^uu-h 

[0019] tfz. ^^mz^mmmifz^t^^^yym 

i'tWinjw.^^^^tit^f>iyt^nifyj^<^m^^mco 

\^±l,zMzZ<7)tL\^. Z<7)Xo^j:it'kmtLX. 7x 
x;Pf-3f (^^) TiPVU-h. 4-7xx;Ux-f-;kf- 
5j- (y^) 'Jl/-h. 4-y h^>':<^/I/.Kx/^yx 
x;Uf-:t O^^) T^UU-h. 4 -X^^>';*;^;f:- 
;^7xX;^f':t (^:^) TrJ^Ul^-h. 4-rh^>';!> 
;^7fC-;P7xX;Pf'>j- (y:5?) r:?^yi/-h> 4-te 
r t-r^-yp^xx/i^^it r^yi--h. 
i/VUf-:t (^^) T^VU-h. 4-7xy^i^>^'Xf- 

:3r>'rh7Xf-Uy:^Un-;P^:t (^^) T:^'U1/- 

4-7xy^>'^^^fxf>uy^Ur7-;^'f-:t 
:^) r^UU—f. 4-b7xXU;Uf-:t O^) 

^SjK^KUbKa^Wl:-^*^. f»J;cif. bF 

b';^7xy-;^Ai/f-::t (y^) T^VU-h^ Xf- 
(rob) L/y^^-^>r K^i4b'j:?.7xy-;UA>'>:t 

O^) r^'Ji^-h. b'x7xy-;UF>^>:t (;< 
^) r:;^ui— x-^ (rnb) \yyit^^^ 
b''j:^7xy-;^Fxf-^ (p<:$^) riJ^Ulz-hs bX7 
:s:J-}VSz^^it {:^^) T^J'U l^-h. xf- (To 

b) uy^^-^^f K^^l4b'x7xy-;us>''f-^ (y 
:^) r:?'U^-h. xbr^a/ub Y')y^y^)vm'J 

(^9) T9^)V-hVc^. hU^UQ7xy-;^x 
^ (rub) W:t^>'K^i±^:t (y:^) T^Ul/- 

hura^7xy-/L'Xf- (rob) i^yit^i^K 

(y^) T:^ Ul/-h. T-h^:^nnb'X7x 
y->;PAxf- (rob) uy^^i^YmL'J^:^ (^ 

Ti^'UU-h. -r ^7ro^b':;^7xy~;^'Axf- 
(r^br) vy:^^>^Y^'\t'J^yt (y^) r^J^ui/- 

xh7:^nob'X7xy-;^sxf- (rob) v-y 

^bx7xy-;usx^ (rob) uy^^i^v^^'J 
r>J\uyy^TX'm^^fifz^mmm^:^'fh^^ 
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t Kn^vrobVUf-^t (^:^) TrJ'UU-h. 2. 3 
-i^^aazrvi\:;;U^it (:^^) r^Viy-h. 2, 3 

[00 20] a^^gg^xf'i/vii^^fts^Sr^fri) 

(B) i: LT^fVNo^'>'^B§flft5S^'(t'g^S:«ffl 
yH^: i: c^^^ftg^^k'^l^. ^ f-zK ) T ^ U I/- 

UP-h. 2-xf^;U/Vs:ar£x;K;><^') r:?^yu-h. 
•<yr£/;^ r^'Jl/-h. 2-bKn^>'Xf- 

{^1$^) T^^JU-h. 2-bHn=3r>'rPbVU (p< 
^)r^Ulx-h. 2-bKn^>'yf';K>:5^) r:?' 

2-xh:3r>'X-^;^ T^^^Ulz-h. 
2 (2-xh^£/Xh^i/) xf^;W (^r^) r^Ul/- 

yn-/!^ {^^) T^VU-h. ^ h^v-hUxf" (r 
Ob') UyiJ^Un-;^ T^Ul/-hs h^^i/ 

xh^x^ (rob-) lxy^yrj-;U (;^:^) T:^ U I- 

^) r^vu-h. xh^rs/i^-xf^ (rub:) uv^^^u 

T^UU'-b. xh^i/h'jxf- (To 
b) l/>';/U:3'-yP r:?'Ul/-b. xh^i^;i<' 

>jx^ (rnb:) l/V:/Un-;K^:^) r^'UU-h 

^bKo:7y/K^:$^) r:?^UU-h. >fy;K;l/x;p 

{^9) r9W-h. b- 

'JU— hM. N. N-x^f-yL-r^yxf-yU T 
^yu-h. N. N-i/xf-;ur$yxf-;K;?C:$^) r 

[002 1] ^tg^fcLT. 1. 3-rDyN-y 
(p<^) r:^'JW-h. 1. e-^^t^-yxit- 



T'J'^-h. xb'rJ'QyUb b'>; y 
h : B^^mmi^^y HR- 1 6 7 . b Ko^^i^tfyN' 

;&ro7^hy^^SbHo^xi:fyN'yyg!*:t'^y 

h . x-^uv :/U n-;^>? ( ;^ ) T:^ y l^- h . 

i/xf^uy^yn-y^s^' (^^) r^yi^-N. nux 

f-U'>':;^y n-zUi^ {^^) T^a^VU-h. -rh^xf- 
ix-y^/yn-zUi^' (^^) TiJ^y v-h. .-Kyxf-ix-y 
^y n-zPi;^ (^^) T^VU—h. xe^^^nyl^b Hy 
y^ttxf-jxy:/y a-;u>^' r^y U-h :^ 

(M) -8 11. Xl^^o/l-bH 

y y^iii/'xf-i-y^y r^p^yu- 
h '.mmmfi-^-fi^DA (m) -85i. roei- 

^)a-}WJ {^^)T9')\y-v. byrobi/y^y 
ri-yPi;^ (^^J') T^yi^-h. -rh^rpbi/y^'y 
(;<:5^) r^j^yw-h, ."Kyrnb*uyi/y n 
-yl^S/ T9^)]y-V^ xb'^nyl^b Hy y^it 

rnvyi/y3-;uy (^rJ') T:^yi^-h : 
T-'t-n— yl-DA (M) -9 1 l^irt'cor;^=3fixy^y a 
-yus (^^) r^y h y^f-^~;^'r^y^-y 
hy r^yi/-b. s/h y;'<f'a-;pro/N*y 
by (;^^) r^j'yi^-h. ^^it^yf^/u^yn-zi-^ 
fthyp<^o-;i^7'o^N'yi/' r:^y : H 
^-fk^M^-V^-y HR-6 04. xf'l/y:t^-t^ 
IShy^f-o-zuroyN^hy r:? yi^-h : 

'*f-h'7-SR-4 5 4. rnei/y^^^f>r H^i4b 
y;)<f-n-;^rnyN'y hy (p<^ ) y l^-h : 
^t;mMTPA-3 1 0. xtf^n;UbKyy^-ahyp< 
f-Q-;urn>'\-yhy (^^) r^yi--h i^giftl^ 

DA (M) -3 2l^j:li<r>h^):<f-u-}VTuJ^vm 

{:<9) r^'jv-v. ^yi^'xyxy h-yu-hy 

r:J^y U-h. ^y:5^xy;^y h-;l^7^h^ (p< 
9) Tipvv~h. XT-Tyyg!^i4^y^xyxy h 
(^^) r:?'y i/-h im^-^figroxv^xM 
-2 3 3. i^'^^y^^xyxy h-yu-'^.^**?- (p<:^) 
yi^-h. i/^y^xyxyi — ;u^ybKo^i/^y 
r?' (^^) T:^yi/-h. r;P^;l^^4i/^y:^xy X 

yh-/u;Ky (p^:^) T^J'yu—NS: B*^iais*^ 

^'yKD-3 1 0. 3 2 0. 3 3 0^:h'. :^ruy9h 

y^iti^'^yr^^xyxy h-zu.it'y c^:^) ri^'yw- 

hS: B*fl^S5;<^^^'y HDPCA-20. 30. 6 

0. 1 2 0^^'co^y^xyxy h-;us (^5^) T:P^ 

yi^-h. i/y-bn-yUS/ ^ ) T:?' y 1^- h. xb 
:5'o;^bFyy^^^y-feo-;l.hy i^^) T9VU 
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BlIM^NVkrCAM- 2 OO^r if c?5fi&3S5t T9 
^Un^i^x^/P) -fVi/'T^U-h. ;!?rn5^hy 

[ 0 0 2 2 ] S/c, ^^NO^'y^flgte^^ft-^cort. 

xf- (roe) i^y^iir7-/^f-:t r^ui^- 

^h^S/T-b^x^ (rob-) l/>'^U3-;l/f->r 
(^^) r^yi/- ^N^ri/.-KUxf- (rnf) 1/ 
y^yn-;pf->r (^^) r:?^Ul/-b. xh^Jfi^i^'x 

T^Ulx-h. xh:^v'.ifUxf- (rob-) U 
^UI/~h. b-:hx;U'f^:t {^9) r9VV~h^j:t'cO 

mm^^^ {^9) T9vu-hm/j:t^f?mfkixh. 

'Jy^-JUi^^it {:<9) T9VU-h^ 1, 6-^^-9- 
^Ur3-;U£/f-:t (^^) T:^Ul/-h. b'X (f-:tr 

-h. xf^n;Ub y^tt 1 . 6 -^^^fyi/^- 
yl^S/'f-^r (^:^) T9VU-h. b Ho^v-e/N'U 
:^:t'^ V^/l^:/ U n -/l^i^'^^ ( ;^ ) r ^ U 1^- N . 

^'Jn-yU^-'f-^r (^9) T9VU-h^t'(OTfU^J\^ 
Sf-:t (^:^) r:7llU-b. x^uvi^yr7-;l.>?f^ 
:^ {?<9) T9VU-h. S/'xf-l/y^UrT-yus/f-^ 
{;<9) r9VV'-h. hUxf-l^v^J^Ua-yUS^'^^t- 
(^9) T9V\y-h. xh^xf-U^^/yn-yuy^ 



:t (^^) r^Ul/-h. .1<"!jx^i/y^Un-;l.i/f- 
^ ^ ) T:^ U h . xb*^ n;l.b F U >^-ffixf- 

90U-h. rnbl/>':?^tl3-/Uv^^;t O:^^) T9 

yu-h. hurntri/v^/un-yPi/^^j- r 

r^^UW-h. 7KUrnb'l/>'^yr7-yl'S/^:t 

(^^) r^^^yu-h. xtr^oyubKUy^itrni- 

l/>^:/Ur2-yUM^:t (^^) T9VU-h. h'J^f- 
n-yUrnyN->hyf-:t (^r^^) T^J^UU-h. U 
^f-n-yUri:7>^N'yhU'f-:t 9 ) T9 V . 
:^^y^}V9'^) 3— yl^^h yurDyN->'i/f- 
:t (^^^) T9')V-V. xf-lxyit^-^-^f HXiShU 

^f'P-y^roy^•>^ uf-^ (^:^) r^^yu—h. r 

u\::\yy^^^>{ Y^'&lV^) ^^\D—)Vyuj^yV^)^ 
{:^9) r9')U-h. xet^nyl/bKU 

^^^^o-ywroyN-y-b Uf>:t (;><^) r^J^UU-h^^* 

<7)^y^f'^-y^r^y^->-s^^ {y^9) r9')v- 
^v^xyxy h-yPhU^:t T:^yi>~ 
^v^xyxy h-yUT-b^^:t (^^) r^yi/ 

-h. xr-ryye-^tt^y^xyxy h-yui^'f-:t 
r^yp-h. s^'^vr^xyxy h-yWA,apif 

(^:^^ ) T9UU—h. S/'^^y^xyxU 1 — y^^ 

ybh'a^i^^yij^-f^^j- r:^yp-h. ryp^ 
yi^tti/'^yrJ^xyxy h-yi/.if y^:t (^:^) r^^^y 
i^-h. ;<?ro^^ hy^ifi/'^yi^'xyxy h-yP;K 
y^:t r^y i/-h5i^h'^y:$^xyxy 
;uM-^:t (^^) r^yu-h. r/y-ba-yU^-^^i- 
r^yi^- xe:7ay^bHyy^-tti;^y-b 

o-yl-hy^rt (;^^) T^yix-h. hy^/y-bn- 
T9 0U-h^t'cO9'V'ta-)Um't 
:^ {y<9) T9'JU-h. i^i^9u^y9^JU'J^:t 
{^9) T9VU-h. hVi^9Ti^y9^JWJ^^ 
{:p(9) T9VU-h. i^9u^^i^)WJ^i^ (^9) 
T9^J]y—h. ;>(h^i^<t>'9a^^zy)WJ'^:^ 
9) T^y l/-h=S:if^fli^f-:t {>^9) 

hyx (^:tT^ yo^v-xf-yU) ^Vi^TJ^V— 
hyx {^:^>^99')'^^i^:t,^)V) ^VzyT^U 

-h. ;^?ro^^hy^i4hyx (^:tr^yo^>'X 

(^>r^5^^yo^i^x^yU) Vv-T^U-h^rt'co 
[ 0 0 2 4 ] ^fc. fi^^fiE^x^u>^ft:f M«JS-&5r 
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^j:i\:'^m±. K. J. I V i n^XX/T, ^fX^^^S. 
Elsevier, NewYork. 1984^4^^0. 
Sll^"General Thermodynamic 
s and Mechanistic Aspects 
ofRing — Opening Polymeriz 
at i o n" miM--mS2M. isXX/m2m "R i n 
g Opening Polymerization 
via C a r b o n — C a r b o n Sigmabo 
nd Cleavage" US 35--^ 1 1 W, 
J . Bailey ^<7^J .Macromol. Sci. 
-Chem. , A21%. mi61 1 M-Hl 63 9 

1984^. ioctl^I. ChoiDit/K. -D. A 
hnCOJ. Polym. Sci. , Polym. Let 
t. Ed. mi 5^. 117 5 IW— m7 5 3K. 1 9 7 

ra/^y. mtlil. l->^'>-Ty-2-b'^;Uv^n 

yaJ-^y^ 1, 1 --i/^nn-2-b'<ri/l'i/:^n7'o>'\° 
i;x,^)V-2-'^:=^}W^9uyuj^y- i , i-i;^ 

ij)\^ifs^i^\y—h (EVCD) . Ji^}]^- 1 -T-^i-fU 

-2-b'-;u- 1 -i^i^urxo^-^yj^jUTr^^i^iy-h 

(EAVC) . xf-;p- l->^yy>^/^-2-b'-;^- 
l ->':7arn>'N-y;!^;P.if:^r>'l/-h (EBVC) ^if 

Ti>^v^L. mrie U/Hl:'&?S5J>-Sv^{i:b'ri 
^ (C) tcov^TIMH^-r-^. C<:^J:9^:7ta^raj&^J^ 

^^-t^mmm ( ) co->^< ttimt. isammm 
'^m^j:j:^^iyym^mmm^^^^hit^m (b) com 
himtcom^i^. h^^^ummmtmmituyi-ym 

[0026] mmm ( ) (T^^^^mt Lxit. mui:^ 
}vu ymmw'^'J^y^fi^T'^ h ymmwtc}^iiZ\m^ 
lxhT-m\^vym. ^y-J)V^ijyyr-^jytii}i 
cn^^^Khx. 2'-V'rvywmw. "^yv'^ywm 

y)Vitvym'u^. ^yv^jymw^. ryvv 
^jymrn^. ^^y^ywm^. ^^^^y^ywm 

^^>hyiS^*. ^:^^^yYy%%mW. 9^') 
ywm^. 'rV9^')ymm^. ^^"rV^^^yyWm 

iJixV|g#«s. T>^'>iSS*. -f-Ti^V^S*. 

^yY^yymmv^. rxvymm^. rx 



"rh^y^^y'^y^fUy^fyi^ymmi^. ^hy^ 
y^^^jz37f^juy ^ yi^'ymm^. "rh^y ^vymm 

\z'yymmii^. xbnb^^M#«5. xbo 
:t^1^>''>'Siai». -^^rxb-nbr^y^acfr. ^rS/l^ 

^^m^^yv^y^/i^j (i986^. it^ 

th) . ^Se^S. rjg|fg14fe«^<k^J (1981 

( 19 86^. i^-xAi^-) tciem<^fe^i:3j:l/^ 
ii^aiL *ffli^SP3. 652, 2 7 5. 7feil#i^4, 1 
6 2, 1 62. 4 . 268. 667. *IB#fP 

4, 35 1, 893.*ll#fP4. 454, 2 1 8. 
ll!^flF4, 535, 0 52. #fflT2-85858. It 
^¥2-2 16 154. #^^5-2 74 3 6(liaiiC7) 

T^imyhy^mmm^j:t\ mimco^mzmmi)^^^ 

mtxiiM<^itmx2mi^j±cr>M^t Lxm^^xi^x 
tfc. ztih(7)mmM (^) (^o^h. ^^y^ym 
mi/^. ^yt^^yrytmv^^h^^t^^v y-}\^mm 

r^)-)vy.)Vit-:=-^j^ij^:^y. i>r)V^)vy :i.^i^)V 

y.}Vit^:z.'^M.i:j^i^y ^ lyT)V^}Vy :x.^i^}V:^}V^s^ 
Vc^^J:.ti^^y. T/U^^l^TV—JUyjii-i^jUXjUyr^ 
c^^h.ti^':^y. T)V^iVT^)—)Vy 3u^-y)VX)Vit^^ 
V^'^J^tl^':^y . Vr^)-)Vy :i.^i^)VX}V^s:z.^J^ 

J^ij^-^ytc t'co:t::^ ^ M.:f3 yif-i :t y^^ \^fz\t 

'J -yl-r /I/^r T ^'^O;^ ^^g^T^ - >r Vjj?? 

[0027] »:tc:raSSffJ ( o ) ^ LT«i. i^iTC^^-r^b 
-^;^^fi?>J^T'#S. 2. 3-;fOU't-yS^'5j-v 

{ijyyr-^yy) . 2, 2, 5, 5-T-h^^^;p 

xh7bHu-3. 4-yyym {-^ ^i^Y-Ji^hO^t 

y) ^t'<r>m^iyx-a~i^:^jur^:=^Mt^m. ^yY 

S/xh^v-T-bh^xyy. 2-b Fa^>'-2->^ 
;urnt:t:7xyy. i-b Ha^>'>'^c7^^>^yu:7 
x::i;U^h V^h-'<7)^b>^. ^yV^JVn-^^i^ 
h\ t e r t -y-f-zP^N-'-^^i/ F^t'cOjilE-fti 

:7x-;u^U>'>':5rh'co^#S^;^;U'7Ky^. 2-^au 
'f:^^^y'Ty^ 2, 4->''X'^;u^>r^HfyT'y^t'' 

^^i^>'r>'!S. i/rU-*;U3-H-:::^'>X.J^. X;U;f.x 
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^iS. ziie:>co^m-^ikmm (C) Ji, ^tJglciBtT 
fe&cOJt^-C'2SULh<Oig^!tS5t Lrfflv^Ti> iV^. 

C 0 0 2 8 ] »i Lt^3ia^ra4^t ur«i, 3Sn!»l1= 

1 3884 9 2-tfeJ;lX^ffl^5 3-l 3 34 2 8^^^ 
^i5®cJ5h'J;^ ( hU^DO^^yU) -2, 4, 6-h 
UTv''>'^:i:'<02, 4. e-DmhyT^-V-fC^. 
^835 9 - 1 8 9 3 4 0-9-i^$gfc J:l>'#^^6 0 - 7 6 
5 0 3-^^ffiiaSiO3. 3' -4. 4' -7=-h7 (te 

^LcryM^^mm. 1-5444 0^, 3-o -y 

^-^^fiFm 109851-^. H-O -y^N-iRpitll 12 6 7 1 

>'^(J. Imag. Sci. )j, ^3 0^. |g 1 7 
4M ( 1 986¥) ^imm.T\y-y^¥^. 'J-7x.-}V 

L»/U) "a-Y--^ fV-^xi-^-xy ZZ.-V . Vy 
X— /I'H- H— •> A'v.df •9-7;l':tnr >-?-^:^— h=3:i: 
<r)l>T >J-)U3- K^-^Aig, h Vy:L-)l^X/l^i;)x=.yy 

yx.-i-^-fUXfUii-^—^M.'^^^yjl^i^M^Tt-^xyjL— h , 
'<.>'>-';l'-4-t Ka^i^7x— ;U><^;l^x;P7^-'>A 

■r h 7 7 X -;i^3t^y ;^;^7^— '>/,/s.df •9-:7/i':tod^x 
7x-b^i:'cO:t^yx;U;J^->>Aig, nm'f-S-lO 

h u yx.-fU7f.]y~ h^fffis-Y-^M.^mt^^ymm 
t^. nm^f-s- 2 5 5 3 4 7mm<7)i^yx.~fuy3^-f- 

#ra¥5-2 1 386 l-^ia»cOj;=;>{^;P7x-^i/- 
yl^'X/l'd'r.'^A ( n - y^iV ) h 'J 7 X z^/l'-if l^— h =5: 
)£<riX)V^^=.^J^^im-^^mmW. ^ <J -y 

:7;?.(Organometal 1 ics) j , l^8#, 
112 7 3 7H ( 1 9 8 9^) ^<mTU-y^:in^ 

[0029] mz. ^wMi>zii\,^xmmwmm ( d > {± 

4, 4 — f-3i-h';:^'<>'4fy^;t— Zl^, p-T'o^'O'-fc: 
y^^-/l^^ f-Jl-i^rjfyH!. 1, 4-t'X (j'<yl';>&r 

Jt, USPm44 1 4 3 1 2-^-^^^64- 1 3 14 

4mmcr>^yt-)m. ^m^2- 2 9 1 5 6 1 ^te^ 

<?)i^X/U7 ^ H^, USPm3 5 58 3 2 2^^^ra 



6 4-1704 8-^iBttcOf-3r>ffl, !WH^2 - 291 
5 6 0-f^ieffiiOO-Ti^;P^:tt Kodfl?-^- h^N- 

«lS'J<^)«fflSti, i^a^■^ry■ft^^S!it^it■&mt: 
«t ( A ) 10 0*:Sg?{CitLT 1 . O—^OMMmm 

[ 0 0 3 0 ] <>:{3, ^w^coii-^TD^^^Atmmm^mm 

ZZT\>^o^miii. i-n^-i-y-it-^^t^it-^ 

LT«. lUTWHfBJi^ ^3»^gJIJy^^^^'7• 
•y^7J (198 1^, ±^^t) , B*^irtS^« 

h':^-y (19 8 0^. B^\Jjmm%.) ^rt'tC 

«8ft-g*gi5^iJ'-^r< fc i.i^-fr^^m.'^mz^-thy 

0-y^'ita-g-#j (A) 1 0 0MSPIC*^L.T0. 00 1 
A^^i 2 0Sfigg<7)IEHT-m!)P$tt.&OA^if t Lv^. 
[ 0 0 3 1 ] Si^c, *^HBcO;}^D^7A|eiiffl,®3tttffl 

mnzim^^<^m.-^^m±tt afi<jT',fi«^ii:^]^ 

ndfy>, 7ir-f3— zl', t e r t -yf-;P;!!?-r3— /l^. 

yj,j^T=Jymii>WhziLt^X'^. zixh<^^^ 

mitm\i. S-^^ig=Srx^^>"tt:i^lSltIjg-^5:^r-tl.-ft; 
•&%(B) 1 OOSfigPlc^^fLTO. 00 1*^^>5«a 

[0032] *5|BJ<7);lto^9AfBim'S3Kttffif£^{C 

mmtm.-^LximLxi>m\.\ 

[0033] *l|B3t'<$fflco*D^5Affi^ffl®3tttffl 

1 1 SM-r-^^M-ttgic^-t&r/D -y ^ J^a^f* 

(A) . «^»rtg^rx^^:^tt3FfeWtt-&5-*-r*-ft^ 

!|^ (B) . (C) Sr, ffStfOiiJ^T-jSa 

[0034] *^HJt'fi|ffliOd;c7:^7Aie^ffl!S3fcffiffl 
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(B) a>m^mii. i^^^^>it-^nt^m^-^^ 

■&ft(A) 1 ooaaggtcWLi 0~5 0 0mfiS?. » 
*L.<{±3 0~3 0 0aagST*&. ilBefflSriSflK-r 

[0035] *5|HB<?)*D^^7AiBfiiffl!S3Kem!|tT' 

iii-s-istcqi-r?. T'n «/ ^'fts^* ( A ) 10 0 mmm 

(=i^t, 0. 0 0 i~3oaigB, ift L<{i, 0. 1 

MSr^i--^ < 1 1 wa-roiM-i-fstc^-r^ t-d .y ^ 

*a^«:(A) 1 0 01ttSPtcS*L, 0. l~3 0afi 
gP. iftL<{iO. 5— 2 0Ma5<OlSHT-fieffl$^L 

[0036] ±m<r>X d^:MfKJtO*n^^7A^ifflsS 
SgmeoBlilli: LT 1 xini*»^ 1 0 0;u 

(An) i:<7)M«. ^b'S.V'ifi, WSk^flh-^^u-Z^y 
^jm-!ir^uyyAi}^m^m.^^X3-^yM.i)^<r>niX.MZi.':, 

X. &m'icmA-i,z^-tt'^wiiiht. ^(Dmmjmsi 

(COViTtS, H. Koge 1 n i k#<7)Be 1 1 . Sy 
St. Tech. J. , 1148^. |g2909M(19 
6 9^) (CTIBK^ilTV^I,, 

[0 0 37] UTfi^y^X:^, TitV^^JU^9:^ 

i.zwo.ix ^m-t hzhti^x'^h. ^mm<r>mi&<r> 
yrmt Lxii. mi&^^x'(7>m(6. mmm:mm. wl 
ajLtg$'i?e-5 3t«ii, h^^i'^iif'ifif&mm^mmmmiz 

m^Lf.iy ^ fl'J^i:9&r>-^ioit&Ztl,zX-:>X . iS^fvO 
f^7M.KIMt1S.i^±izmm-r^ ztt^x-th. ;icr>Xo 



[0038] ^wm-!i-^oyyMmn^^mm 
Ltz^^a-/^M.ffiWt)jm{>z'z>\^xmm-i>. -r^h 

m20C^LJt:3gj^*D^^7Aco3t!^^{cT2 
3i£^T^Il3KS:-ri.. ^30t;S^L;t^^l3K« 

i">i5'^r3«) ^zxhT^m^h-^^x'hh. ^%mi.zi5 
^ui^fi=fia*j^^s-^r-ri.^b^?^ (B) <35ES«ii4$:^ 

{±. 4 0'CA»^>1 5 ortfora*^'Sf^ LV\ t/::. ^®|| 

mzm^-t^ytMtLxit. =FmmmzmmLfzi^—^ 

[0039] 

um] ^^mx'mm(o^^ni^yM.Emmmy&itm!m 
ffis-roifif-ttat^-fsyn-y^its-^ (A) , « 
T^-^^sssij^ (c) i}^t3'k^:it^mmt-th. um 

^mi^^m->x. mil3tc^L7tJ;3^3t-u:^htt 

SBffilcfev^Tfi. 3t«0#fflfc:J;-:.T, IS3tm^raS^^ 
i)^hy'J-^ 'J:^)\^^ L ( ^4&^]<7)SfR t i o Tfi 
/P-f 4, |5lB$tc3%i-f ) , S-g-pTtE^xf - u >'tt:^ 

miiim^ix-r. msi&x'ii. m-^Kmi.zn^otm'Sim 
i'Zj:-ox^t?,mm.^wiim&$tii>. *7t. "fimm 

^-fk-^^j (B) A^msmwuzx-^xm^i-htzify, §f> 
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:i^i-\^y'mma^-^^^-t^it^ ( B) t<r)mmm 
^Lx^^fz^^mmm (c) (r)mmmi}^mmmzm 

[004 1] 

HW-i.. &.T<r)^mizti\.'^x . mimzwih<o<7>^^m 

[0042] 5IMM1 
y^aVv-'-fVi^r^— h (I PD I . 2 

2) 9afiggSr^f-;UJ:^/l^^rh> (MEK) 2 0 OS 

mmzmm^ittcmmimmmsMTX's ox:x'iam. 
mnt. imt txz.'y^v ym=j- n -y-f-n^-r-n 

ffin°n*BY 1 6-8 5 3B, T$yS«2 5 0 

0)10 oaass^MEK 1 0 omm.mzmm^'tfzm 

?S$:^^l 0g(7)»l^TiiSTL-, 5glC*^2^raill«i. « 
f#Sr^S^L*sgi PD i^tti/^f-^Ui^D^-if-yTKy-e 

^11-7- 1 (itTl^:»-^-fi$«;6 0 0 0, MW/MN 
= 1 . 3 5) ^-^^Lt^c. 

[0043] i^u^^>it-^m^t^mit-^m^t:'y^j: 

< i: i 1 ^•roi^^tstcwr-ST'D >y 

( A ) t LTrK'J -7- 1 S: 1 0 OSSgP. fi-^^tg^x 
ffip°p^DCP-A, ®t»f*=l. 5 0)Srl00a 

fiss, 5i£m^g8j6?r'M ( c ) <r>mmm (^) ttxi^^ 

x^^y^y yy-2, 5-b';^ { [4- (i^'xf-yura 

J) y :c.-)V^ y*.^Vy\ (DEAW)SrO. SSfi 

7;l^:tn7*X7x-h (DPI) SrSSaS, ^iffifc 
\.X:A^)V:SL^)V^Vy (MEK) S-2 0 OMSP^'^o 

[0044] ::<^S5tJS*. 1 0 0X1 2 5x3mmcO 

ii=y7.m.^L\.z^ 5 s/i^rru^-^-J-fflviT^L, 
6 0'CcO:t-7'y4'T-l O^J-SiagL, it^^^vJ^^ 



i^t{C^^>{C«a®i: LT, ;K'Jxf-Uyxl'7 
^v-Yy 'OVh.^^^m.z^^io^tz. :L(r>ifsu^ 
7Ai5li«Efl£lc. HllcS^-r^D^J^^Af^^jK^^Sr 
fflOT, A r-f 3f->-l/-if-<05 1 4. 5nin3K$-Z13t 
^T^CiO. S-3tfi3 0m J/cm2 T^O^T^A^ 

-g-cof^i 0 o'c^-T'vtftc m®SfaL-7t. 

[0045] ms^mt. B*^}-3£3:^ (») SART 
2 5CM^i•5K3t]®^T'^iI^L;t. W^mt. il@3mm<0 

Uw^2 0cm<7)RiM±lClSMT'l^i.. i®0. 3mm 
«omfe)K&l«3SKc4 5S<7)^|gtCA5tU, iSS*>fe<011I 

tz. 

[0046] 5lifeW2 

I PD I 9mMM>^^^}Vau^)VyVy (MEK) 2 0 
0SfiSPtcj^«S$-ti:it^fKS:8 0X;T'aiia. 84 

nbhx-y'^'jymi^-n- y^-iu-r^ s: 2 ~ 3 ssin 

(PEG, ^^fi|«72000) 40SS^MEK4 

ommmzmm^-^tzmiRtris^ 1 0 gcosii^-ciST 

BY16-853B1 OOSigSSrMEK 1 OOfiJigP 
H?§{B$-y-7t^?S^ft^l OgOfiJ^TIirFL., 
2^raJlI^, Jtf#^eggL^Ux^py>^'j3-;U/>f 

ya-y^'^KDv-, ;KUv-2 ( S*<J 1 7 0 
0 0,MW/MN=1. 70)S-^«U)t. 
[0047] IIJIM 1 fc IM^CC;, Tt^'J 1 m^h 0 
IZ. --ifJ-7-2^ 1 0 0MS?#tf*o^7A|eiM#: 

[0 04 8] |ISfiM3 

2 ffimmtiz , $ tcjiJi^Kiaij t l t 2 - ^ 
;*rh<:yy3j-^-9-y-;u (mbo) S:i ofifigs-ft-tf 

[0049] IIMW4 

PEG(73ft*5 0l^Ji^'J7"otrix>':/U3-/l' (PPG, 

t8-^ft*«j2 0 0 0) srfflv\ mmm2 tmrnnimx'. 
h//-}^ y i'';><^;Pi^Qdf-9-yc7)yo.y ^^^fy y 

V-3 (^^%}j-^ai«Jl 7 00 0, MW/MN=1. 
69) Sr-&«L)t. 

[00 50] *JgM3tPI«(c:, y-?-2<?)A>i3 0 
i:, ,-ity V-3€: 1 0 0ag^^tf*nj5^7Aie^iif>|s 
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[0051] l^flfl|5 

^d!i=&^'7;K-;t'P-2 0 1 0. :«-^fi2000, 
||5IW2t|5|:^cO*ftT\ ;K'Jx^-r 

*^:H-^fi*«?2 0 0 0 0, MW/MN= 1.51) Sr-^fig 

10 0 5 2] mMimstmmiz, ;Kyv-2o*»i?'9 

1 0 0SSg|5^tr*a^5AieMiif*: 
[00 5 3] 5U6«^6 

PEGcOfti:)0lC, mirTO 5-3 1 5 70, SSM^Jl 
lc:ie®«'^^-9-t Kai|*7 ^'/PgS/:? x:^;!^:/'; v-i^ 

yW^J^'J y5j;n>'>''>f Vi^T^— N/jKU i/'^ 

*^»?S*«J9 0 0 0. MW/MN=1. 7 2) 

7t. 



[0 0 54] IIMfiaJSfcTOc, ^UV-2O*^t>0 
tC, .1^1) V- 5 5- 1 0 0»figp-#tJ*n^5i=.iB^i««J 

[00 55]^|]^7~10 

^«aj3fc|Sim=, ;Ky-7-2£7)A>i5 0fC, ait^L 
1 0 omM.^-ktt^^O'/yMm 

•r. 

[0056] USSOTl 1~20 
^-&2r*^l)Yfc^ ( B ) 5r 1 0 0*agS#tJ*D^^7 

3(c*-r, 

[0 0 57] IIM0II2 1-3 0 

^mm^hmim-nm-Q, DEAwtDPi*>(i>^*3e 
iem2r«5tca^r. 

[0058] 









1] 












































(£filS) 


(£S^) 








1 


r'H-l (100) 


DCP-A (100) 




DEAff (0.5) 


DPI (5) 


2 


4''n-2 (100) 


DCP-A (100) 




DEAV (0.5) 


DPI (5) 


3 


**'n'2 (100) 


DCP-A (100) 


MBO (10) 


DEAI (0.5) 


DPI (5) 


4 


fJ7-3 (100) 


DCP-A (100) 


HBO (10) 


DEAir (0. 5) 


DPI (5) 


5 


*'U7-4 (100) 


DCP-A (100) 


MBO (10) 


DEAV (0.5) 


DPI (5) 


6 


«'»JV-5 (100) 


DCP-A (100) 


NBO (10) 


DEAW (0.5) 


DPI (5) 


7 


ry7-2+SF8421 


DCP-A (100) 


HBO (10) 


DEAU (0.5) 


DPI (5) 




(80 f 20) 










8 


r'J7~2+SF8421 


DCP-A (100) 


MB(} (10) 


DEAW (0.5) 


DPI (5) 




(50 + 50) 










9 


4'';7-2+PVAc 


DCP-A (100) 


MBO (10) 


DEAW (0.5) 


DPI (5) 




(80 + 20) 










1 0 


*-»J7-2fPVAc 


DCP-A (100) 


mo (10) 


DEAW (0.5) 


DPI (5) 




(50 + 50) 










DCP-A : 












PVAc : 













[0059] im2] 







mm- 










(□J/CE*) 




(%) 


(xlOO) 


(no) 


1 


30 


1 5 


5 0 


0. 


6 8 


5 I 0 


2 


30 


1 5 


6 0 


0. 


8 0 


5 I 0 


3 


30 


1 5 


8 0 


1 . 


1 1 


5 1 0 


4 


30 


1 5 


80 


1 - 


1 1 


5 I 0 


5 


30 


1 5 


7 5 


1 . 


0 2 


5 1 0 


6 


30 


1 5 


7 0 


0. 


9 3 


5 1 0 


7 


30 


1 5 


6 0 


0. 


8 0 


5 I 0 


8 


30 


1 5 


6 5 


0. 


8 6 


5 1 0 


9 


30 


1 5 


6 5 


0. 


8 6 


5 1 0 


1 0 


30 


I 5 


6 0 


0. 


80 


5 I 0 
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[00601 [^3] 

^^^^-t^ (nJ/cD*) iun) {%) (xlOO) (nn) 



1 1 


PO-A (100) 


3 0 


I 5 


60 


0. 


60 


5 1 0 


1 2 


IBX-A (100) 


30 


1 5 


6 0 


0. 


80 


5 10 


1 3 


FA-513A (100) 


30 


1 5 


7 0 


0. 


9 3 


5 1 0 


1 4 


FA-513M (100) 


30 


1 5 


7 0 


0. 


93 


5 1 0 


1 5 


TPGOA (100) 


30 


1 5 


8 0 


1. 


1 1 


5 1 0 


1 6 


PE-3A (100) 


30 


1 5 


8 5 


1. 


24 


5 1 0 


1 7 


PEMA (100) 


30 


1 5 


7 5 


1. 


02 


5 1 0 


1 8 


DPE-6A (100) 


30 


1 5 


80 


1, 


1 1 


5 1 0 


1 9 


S-DCPA (100) 


30 


1 5 


85 


1. 


24 


5 1 0 


20 


S-PE3A (100) 


30 


1 5 


8 5 


1. 


24 


5 I 0 



PO-A :7x>^vrIfW'Jl.-h 
IBX-A :YyrAlA?i^'^l-h 
FA-5 ISA: '/Khym-Y 
FA-5 1 3M : ym\' :/K\m'}\^-Y 

TPGDA : h'n' Dt' i'>9*';3-.v>'7r;v-h 
PE-3A :/nmY'hm'>')]^''Y 
PE-4A ^.^"Jn'mV'm^lym''y 
DPE-6A .9'<>nwn'ti\^mn-v 
S-DCPA '.'J* m-uwmrry^/ um^'V 
s-pESA :< :fnm\-%miym'Y 

[006 1] [^4] 



mmm (^) /m^m (n) (y) / (a) 



2 1 


KCD/DP 1 


0. 


5/5 


22 


KCD/SB 


0- 


5/5 


2 3 


KCD/TCT 


0. 


5/5 


2 4 


KCD/BTTB 


0, 


5/5 


2 5 


DEAW/S B 


0. 


5/5 


2 e 


DE AW/TCT 


0. 


5/5 


2 7 


DE AW/BTTB 


0. 


5/5 


2 8 


C yD/S B 


0. 


5/5 


2 9 


P y D/S B 


0. 


5/5 


3 0 


TPyD/SB 


0. 


5/5 



Pyo :4-(p-7* W7»-a)-2.e-i:';i(p')ii4';'7*ift)k*y»j9A 

TPyD : 4- (p-7* YVjlxZh) -2, 6-f ;t (p-/ !• Wz-ft) f Tf V'J^/. AW7IHl]7<77x- h 

SB mixfym')itz*jh 

TCT :2. 4. 6-HX(HJi'DD;if &)-!. 3. 5-hV7y*> 

BTTB : 3. 3 M 4 ' -mnit-mr imw -a) a- 7xy> 



[0062] [^5] 



(oJ/cm') (tfo) (%) (XlOO) (nn) 



2 1 


30 


1 5 


8 5 I 


. 24 


5 1 0 


2 2 


3 0 


1 5 


a 5 I 


. 24 


5 1 0 


2 3 


3 0 


1 5 


8 0 1 


. 1 1 


5 1 0 


24 


3 0 


1 5 


8 0 1 


. 1 1 


5 1 0 


2 5 


3 0 


1 5 


8 5 1 


. 24 


5 1 0 


2 6 


3 0 


1 5 


80 1 


. 1 1 


5 1 0 


2 7 


30 


1 5 


8 0 1 


. 1 1 


5 1 0 


28 


3 0 


1 5 


8 0 1 


. 1 1 


5 1 0 


2 9 


3 0 


1 5 


8 0 1 


. 1 1 


5 1 0 


3 0 


3 0 


I 5 


a 5 1 


. 24 


5 I 0 



[00 6 3] o;r7Ac7Dgji:fir^SrfflV^«,iJ:CiO, 



Qbif oilqspvjefeiczlTvhi wf (Njpo-SO.'ViVDI.n ui|:(DcxxA vhi svf Mpn 



( 16) 



0 6 240 



[0064] 

[H3 ] Rltl!:^D^5Af^lKffl-5fc^^3(^a<7)yo 



3 : ^ ( ;K 'J iX-f -f ) 

4 : ;;<,'>«.->'-^/U7-f ;^:^'-^ilLT^#^>i^&3•J;<- 
^^^^7t^— !f-3fe 

5 (tJt«VX:J'-*0:/7^) 



[01] 



[021 



[03] 




7* 



-7" 



5S 



I 2 *' 




1 2 3 
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